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Abstract: Eighty years ago Lev Landau suggested that a slow moving electronic charge carrier could become “self-

trapped” in a polar medium upon shi;ing the equilibrium posi=ons of surrounding ions. The quasi-par=cle comprising an

electronic charge and the vibra=ng atoms with which it interacts was subsequently dubbed a “polaron.” In the intervening

=me we have come to recognize several dis=nct types of polaron. Indeed our understanding of how self-trapping occurs

has changed drama=cally. O;en modest disorder is found to trigger the collapse of an electronic charge carrier into a

severely localized self-trapped state thereby forming a “small polaron.” Different types of polarons are dis=nguished by

their op=cal absorp=ons and transport proper=es. Large polarons move coherently albeit unlike quasi-free carriers. Small

polarons move incoherently by phonon-assisted hopping. Our understanding of small-polaron and small-bipolaron hopping

has developed extensively in recent years. The frequently observed anomalous signs of small-polarons’ Hall Effect are a

means by which they are iden=fied. Polaron-based models also have been advanced to explain doped semiconductors’

novel	superconduc=vity	and	the	electronic	switching	that	is	observed	in	some	low-mobility	semiconductors.
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Professor Emin is best known for his works on small-polaron forma=on and mo=on in condensed maNer. He has made

seminal contribu=ons to the theories of self-trapping, hopping transport, phonon-assisted transi=on rates, the Seebeck and

Hall effects in hopping conduc=on, transient electronic and op=cal phenomena, high-electric field effects and large-

bipolaron superconduc=vity. He has addressed electronic transport phenomena in ionic crystals, non-crystalline solids,

magne=c semiconductors, organic polymers, and boron-rich solids. He has also addressed light-inters==al atomic diffusion

in metals, electronically s=mulated desorp=on of atoms from surfaces and ionic transport in human =ssue. His book on

“Polarons”	was	published	by	Cambridge	University	Press	in	2013.
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